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FOREWORD 

This  work  was  conducted  under  Project  1A0145G ’A91A,  US  Army 
Edgewood  Arsenal  Chemical  Research  and  Development  Laboratories  In-House 
Laboratory  Independent  Research  Program  (U).  The  experimental  data  are 
contained  in  notebook  7136,  pp  36-45.  The  work  was  performed  during  Sep¬ 
tember  1964. 
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DIGEST 

Anti-isonicotinaldehyde  oxime  was  prepared  by  irradiating  an 
acetone  solution  of  s  yn -isonicotinaldehyde  oxime.  This  synthesis  is  con- 
ver  ient  and  simple  and  will  for  the  first  time  allow  various  quaternary  salts 
of  -he  anti-isomer  to  be  synthesized  and  their  activities  as  therapeutic  agents 
of  anticholinesterase  compounds  to  be  determined. 

It  is  concluded  that  this  photolysis  procedure  may  be  applicable  to 
the  isomerization  of  other  heterocyclic  aldoximes  and  their  quaternary  salts. 
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PHO TOCHEMICAL  SYNTHESIS  OF  ANTI-ISONICOTINALDEHYDE  OXIME 
I.  INTRODUCTION. 
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Quaternary  salts  of  anti-isonicotinaldehyde  oxime  have  not  been 
examined  as  therapeutic  agents  in  anticholinesterase  poisoning  because  of  the 
lack  of  a  good  method  for  synthesizing  the  anti-isomer.  As  a  simple  and  con¬ 
venient  solution,  this  report  describes  the  photochemical  transformation  cf 
syn-isonicotinaldehyde  oxime  to  the  anti-isomer. 

H.  RESULTS. 

Anti-isonicotinaldehyde  oxime  (I)  has  been  isolated  from  an  irradi¬ 
ation  of  syn-isonicotinaldehyde  oxime.  Previously,  the  anti-isomer  has  been 
prepared  from  isonicotinaldehyde  and  hydroxylamine  in  basic  aqueous  media 
at  10“  to  15“C.  *  Slow  titration  with  acetic  acid  resulted  in  the  precipitation 
of  (I).  The  procedure  was  not  satisfactory,  however,  because  of  inconsistent 
reproducibility.  Out  of  10  runs,  only  2  produced  the  anti -isomer,  and  then 
only  in  yields  of  less  than  5%.^ 


(I) 


The  anii-isomer  is  prepared  by  irradiating  a  concentrated  acet.r.< 
solution  of  syn-isonicotinaldehyde  oxime.  Irradiation  of  a  1  5-ml  acetone  solu¬ 
tion  containing  1 . 2  gm  of  syn-isonicotinaldehyde  oxime  for  1 7  hr  at  0*  to  5*C 
in  a  2*1/40  ^  13 -mm  ID  tube  fitted  with  an  8-in.  quartz  tube  2,  537  A  lamp 
(Ultra-violet  Products,  Inc.,  San  Gabriel,  Calif.)  resulted  in  the  precipitation 
of  crude  (I).  The  syn-isonicotinaldehyde  (mp  132*  to  133  *C)  was  used  as 
obtained  from  Aldrich  Chemical  Co.  One  recrystallization  from  hot  water 
gave  180  mg  (15%)  of  a  nearly  colorless  solid,  mp  169*  to  171  *C  (reported* 

165*  to  167*C).  The  configuration  was  confirmed  by  comparison  of  the 
nuclear -magnetic -resonance  spectra  of  each  isomer  in  deuterated  methanol 
and  acetone.  *  (These  solvents  are  preferred  over  deuterated  water  because 
of  the  greater  solubility  of  the  anti-isomer.)  Infrared  absorption  of  the 
residue  from  an  evaporated  portion  of  the  reaction  solution  indicated  a  mixture 
of  anti  -  and  syn-isomers.  The  experiment  was  repeated  easily,  but  no  attempt 
was  made  to  increase  the  yield  through  longer  irradiation  times  or  by  separation 
of  the  isomers  left  in  solution. 
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The  author  believes  that  this  is  the  first  report  of  the  photochemical 
isomerization  of  a  pyridinecarboxaldehyde  oxime.  Amin  and  De  Mayo^  irradi¬ 
ated  isonicotinaldehyde  oxime  (undoubtedly  the  syn-isomer)  in  acetic  acid  with 
an  80-w  Hanovia  CH  3  lamp  in  a  quartz  immersion  apparatus.  The  primary 
purpose  was  to  test  for  the  formation  of  amide.  The  authors  did  not  find 
isonicotinamide  and  did  not  indicate  geometrical  isomerization. 

A  number  of  significant  possibilities  stem  from  the  convenient  and 
simple  preparation  of  (I).  Some  of  the  best -known  compounds  capable  of 
reaction  with  anticholinesterases  are  N-alkyl  derivatives  of  syn-isonicotin- 
aldehyde  oximes.4-^  The  corresponding  quaternary  salts  of  anti -isonicotin¬ 
aldehyde  oxime  can  now  be  synthesized  and  their  activities  determined. 
Furthermore,  the  molecular  complementarity  theory  on  the  reactivation  of 
inhibited  acetylcholinesterase  advanced  by  Wilson7  may  now  be  studied  more 
easily. 

III.  CONCLUSION. 

» 

It  is  concluded  that  this  photolysis  procedure  may  be  applicable  to 
the  isomerization  of  other  heterocyclic  aldoximes  and  their  quaternary  salts. 


LITERATURE  CITED 

1.  Poziomek,  E.  J.  ,  Kramer,  D,  N.  ,  Mosher,  W.  A.  ,  and 

Michel,  H.  O.  J,  Am.  Chem.  Soc.  83 ,  2916  (1961). 

2.  Poziomek,  E.  J.  Ph.  D.  thesis.  University  of  Delaware. 

11961. 

3.  Amin,  J.  H. ,  and  De  Mayo,  P.  Tetrahedron  Letters  1963, 

.1585  (1963). 

4.  O'Brien,  R.  D.  Toxic  Phosphorus  Esters,  pp  102,  201. 
Academic  Press,  New  York.  I960. 

‘  5.  Luttringhaus,  A.,  Hagedorn,  I.,  Engelhard,  H. ,  and 

Engelhard,  N.  U.  S.  Patent  3,  137,  702.  June  16,  1964. 

6.  Hackley,  B.  E. ,  Jr.,  Poziomek,  E.  J. ,  and  Steinberg, 

G.  M.  U.  S.  Patent  3,  135,  761.  June  2,  1964. 

•  i, 

7.  Wilson,  I.  B.  Federation  Proc.  18,  752  (1959)» 


7 


_ UNCLASS'Firn 


Security  Classification 


DOCUMENT  CONTROL  DATA  •  R&D 

fftftinfy  cfttuftcttMin  Of  title,  hvdy  *i  mbatrmct  »nd  irtd* atng  «tnof«(ion  null  fct  tn(«r«tf  wfim  thm  erarmtl  report  i« 


1  Origin  A  tin  O  activity  fCorpormf  mutbcr}  2«  itc^otr  iicu*itv  c  laM'^ication 

US  Army  Edgewood  Arsenal  Chemical  Research  UNCLASSIFIED 

and  Development  Laboratories,  Edgewood  Arsenal,  [7;-"a-ou» - 

Maryland  21010— Defensive  Research  Division _ N/A _ _ 

J  REPORT  TITLE 

PHOTOCHEMICAL  SYNTHESIS  OF  ANTI-ISONICOTINALDEHYDE  OXIME 


4  OCSCRlPTivC  NC’ES  fTyp#  of  t+por*  *ruf  mctuaivm  dm  fa} 

The  work  was  performed  during  September  1964. 


5  AUTHOR/S,J  fLmat  nmma  Itftnmm*  truttdt) 

Poziomek,  Edward  J. 


6  ^IZPO  RT  04  T€ 

December  1964 


S  m  ZOUT*  *CT  on  ONiNf  NO 

!  |«  OmOlNS^ON'l  Nr.PO"'  NUMilNfJ) 

6  ‘",ojre,NO  1 A014501A91 A 

CRDLR  3250 

if 

:  9t  othin  fttROR*  »«o<S;  Mnv  oAtrnumter*  P«fMy  6* 

J  chf*  fport) 

N/A 

'  0  AVAIL* SI LI  TV  'LIMITATION  NOTicel 

Qualified  requesters  may  obtain  copies  of  this  report  from  Headquarters, 

Defense  Documentation  Center,  Attn;  TISIA-2,  Cameron  Station, 

Alexandria.  Virginia  22314. 

It  SUOLtKtNTAHIf  NOTH 

in-house  laboratory  independent 
-esearch 

!  W  SPONSORING  military  activity 

N/A 

_ i _ 

n  abstract  I 

;U)  me  ami-isumtounaiucuyuc  "oo  K*  “7  ***»-*->*“b  - - 

rated  acetone  solution  of  syn-isonicotinaldehyde  oxime  for  17  hr  at  0°  to  5°C. 
This  simple,  convenient  photolysis  procedure  can  be  used  to  synthesize  various 
quaternary  salts  of  the  anti-isomer  and  may  be  applicable  to  the  isomerization  of 
other  heterocyclic  aldoximes  and  their  quaternary  salts. 


14.  KEYWORDS 

Anti-isonir.otinaldehyde  oxime 

Syn-isonicotinaldehyde  oxime 

Photolysis 

Photochemistry 

Synthesis 

Irradiation 

Oxime 

Quaternary  salts 
Anti-i3omer 


Isomers 

Acetone 

Aldoxime 

Anticholine  s  te  r  a  s  es 
Ultraviolet 

Nuclear  magnetic  resonance 
Heterocyclic  compounds 
Acetylcholinesterase 
Isomerization 


DD  1473 


Security  Classification 


